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(54) ELECTRODE CATHETER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electrode catheter having a 
fine outer diameter, reducing the load of a patient, and easy to assemble. 



SOLUTION: This electrode catheter 2 is fitted with electrodes 12, 14 at 
the distal end of the catheter 2 inserted into a body cavity, and 
electrode lead wires 34a, 34b connected to the electrodes 12, 14 are 
buried in the tube walls of tubes 8, 10 constituting a catheter main body 
6. The electrode lead wires 34a, 34b are formed with part of the warps 
constituting a braid body for a reinforcing tube 10. 





* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]An electrode catheter, wherein a lead for electrodes which is the electrode catheter with which it was 
equipped with two or more electrodes near a distal end of a catheter inserted into the abdominal cavity and the 
distal end, and is connected to said each electrode is embedded at a tube wall of a tube which constitutes a 
catheter body. 

[Claim 2]Consist of a lead for an electrode and electrodes, a catheter body, and a grasping part, and a catheter 
body has a lumen which opens from a distal end to a proximal edge for free passage, A grasping part is provided 
in a proximal end part of this catheter body, and two or more electrodes are provided in a distal end of a 
catheter body, and a catheter body outer wall of a distal end. An electrode provided in a distal end makes bullet 
shape, and an electrode provided in a catheter body outer wall is making annular shape. An electrode catheter, 
wherein a lead for electrodes was embedded in a tube wall of a tube which constitutes a catheter body, it has 
inserted it in from a tube distal end to a proximal edge, one end is electrically connected with an electrode and 
the other end is developing on the outside of a grasping part. 



[Translation done.] 



* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 

shows the word which can not be translated. 

3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[ 0001 ] 

[Field of the Invention]This invention relates to an electrode catheter. 

[ 0002 ] 

[Description of the Prior Art]An electrode catheter is used in order to measure a living body's potential (for 
example, electrocardio [tens of mV]), or in order to send the high frequency electrical and electric equipment 
through the living body affected part and to cauterize the affected part (ablation). 

[0003] 

[Problem(s) to be Solved by the Invention]Since a living body lumen (it is also hereafter called the abdominal 
cavity) is very thin, it is necessary to also make the outer diameter of an electrode catheter thin according to 
the inside diameter of the abdominal cavity. On the other hand, since an electrode catheter is stuffed into the 
affected part through the abdominal cavity from the outside of the body, it is required that torque transmission 
characteristics should be high. 

[0004]Since the lead for electrodes has inserted the inside of a tube lumen in it in order to make the electrical 
and electric equipment lead in the electrode of an electrode catheter to the exterior from the outside, there is a 
limit in making thin the outer diameter of the electrode catheter which comprises a tube. It is for securing 
sufficient tube lumen to insert in two or more leads for electrodes. 

[0005]Since two or more leads for electrodes needed to be inserted by the insulating state into the tube lumen, 
the assembly of the electrode catheter was complicated. This invention is made in view of such the actual 
condition, makes the outer diameter of an electrode catheter thin, eases a patient’s burden, and aims to let an 
assembly provide an easy electrode catheter. 

[0006] 

[Means for Solving the Problem]To achieve the above objects, an electrode catheter concerning this invention, 

A lead for electrodes which is the electrode catheter with which it was equipped with two or more electrodes 
near a distal end of a catheter inserted into the abdominal cavity and the distal end, and is connected to said 
each electrode is embedded at a tube wall of a tube which constitutes a catheter body. 

[0007]An electrode catheter concerning this invention more specifically. Consist of a lead for an electrode and 
electrodes, a catheter body, and a grasping part, and a catheter body has a lumen which opens from a distal end 
to a proximal edge for free passage, A grasping part is provided in a proximal end part of this catheter body, and 
two or more electrodes are provided in a distal end of a catheter body, and a catheter body outer wall of a distal 
end, An electrode provided in a distal end makes bullet shape, and an electrode provided in a catheter body 
outer wall is making annular shape, A lead for electrodes was embedded in a tube wall of a tube which 
constitutes a catheter body, and is inserted in from a tube distal end to a proximal edge, one end is electrically 
connected with an electrode, and the other end is developing on the outside of a grasping part. 

[0008]In this invention, although a lead for electrodes in particular is not limited but should just be a conductive 
thing, it is preferred that they are covered wire, such as an enamel covered conductor. Although a lead for 
electrodes single about each electrode is usually connected, in order to lower resistance, two or more leads for 
electrodes may be connected about each electrode. 

[0009]As for a lead for electrodes, in this invention, it is desirable to comprise some of conductive fibers for 
reinforcement currently embedded at a tube wall of an armored tube which constitutes at least some catheter 
bodies, or thread still more preferably. That is, when some of conductive fibers for reinforcement or thread 
develops even from a distal end to a proximal edge within a tube wall of a tube which constitutes a catheter 
body, it is preferred that a lead for electrodes is constituted. As a conductive fiber for reinforcement, or thread, 
especially if it has conductivity, it will not be limited, but it is preferred that it is a metal fiber, a wire, or a 
metallic thread insulated with polymer resin. However, even if it uses a naked metal fiber or thread as a 
conductive fiber for reinforcement, or thread, since it is insulated with resin of a tube wall, a knit lump does not 
cause an electric short circuit. 

[0010]In this invention, temperature sensors, such as a thermo couple which measures temperature of an 




electrode, can be formed, and it can also constitute so that a lead for the temperature sensor may also be 
embedded at a tube wall. In this invention, although construction material in particular of an electrode is not 
limited, it is preferred that it is the construction material which is not corroded within the abdominal cavity, and 
these alloys, such as platinum, iridium, a rhenium, and gold, and stainless steel are used preferably. 

[0011] Although shape in particular of an electrode is not limited, either, as for the maximum distal end electrode 
attached to a distal end of a catheter, it is preferred that it is bullet shape in the air, and shape, such as dome 
shape, mushroom shape, and cylindrical shape, can be used for it. An annular thing of an electrode for outer 
walls with which a periphery of a catheter body is equipped near the maximum distal end electrode is preferred, 
thickness of an electrode — 0.05-0.2 mm and its shaft-orientations length — 1-10 mm and an outer diameter of 
those — an outer diameter of a catheter body — it is the same (a level difference does not arise — as) — 
carrying out is preferred and it is usually 1-3 mm. It is preferred to fill up a joint (level difference) portion of an 
electrode for outer walls and a catheter body with resin, and to lose a level difference. 

[0012]In this invention, methods, such as soldering or welding, are employable as a method for electrically 
connecting an end of a lead for electrodes inside an electrode. A connection destination end of a lead is 
contacted to an electrode, and, specifically, connection resilience improves soldering or by carrying out flame 
welding. As solder, an alloy of tin-silver is preferred. Compared with an alloy containing lead, cadmium, etc., it is 
because biocompatibility is high. 

[0013]In this invention, it is preferred to cover the circumference of a terminal area of an electrode and a lead. 
Especially as this resin, although not limited, any may be sufficient as urethane resin, an epoxy resin, an acrylic 
resin, etc. A desirable thing usable also as adhesives as resin is good. As adhesives, an epoxy adhesive, an 
acrylic adhesive, urethane application, cyanoacrylate adhesive, etc. can be illustrated. 

[0014]In this invention, especially as a tube which constitutes a catheter body, it may not be limited but a tube 
reinforced with rigid grant objects, such as a wire braid or a coil tube, may be used like the usual catheter. In this 
invention, a part of conductive wire line which carries out the distraction can be used for shaft orientations of 
the wire braids embedded at reinforcement as a lead for electrodes. 

[001 5]Especially as a grasping part provided in a proximal edge of an electrode catheter concerning this 
invention, it is not limited but a grasping part which an outer diameter can be made easy to have by hand greatly 
rather than a catheter body may be used like the usual catheter. A use in particular of an electrode catheter 
concerning this invention is not limited, but can be used for a therapy which uses and heats an electrode in 
addition to cautery of an organization which should cautery-treat [ of Kent’s bundle of the heart ] and should 
remove, or cautery, or a use which measures a living body’s potential using an electrode. 

[0016] 

[Function]In the electrode catheter concerning this invention, the lead for electrodes connected to each 
electrode is embedded at the tube wall of the tube which constitutes a catheter body. For this reason, in order 
to make two or more leads for electrodes insert in, it becomes unnecessary to secure the inside diameter of the 
lumen of a tube greatly, the outer diameter of an electrode catheter can be made small, and a patient’s burden is 
eased. The work which inserts two or more leads for electrodes by an insulating state into the lumen of a tube 
becomes unnecessary, and the assembly of an electrode catheter becomes easy. 

[001 7]In this invention, an insulation of each lead for electrodes is secured with the insulating resin which 
constitutes a tube. In this invention, in constituting the lead for electrodes from some of conductive fibers for 
reinforcement currently embedded at the tube wall of the armored tube which constitutes at least some 
catheter bodies, or thread (what is prolonged in shaft orientations). It becomes unnecessary to newly prepare 
the lead for electrodes, and the assembly of an electrode catheter becomes still easier. Since it is insulated with 
the polymer resin which constitutes an armored tube, this conductive fiber for reinforcement or thread does not 
have fear of an electric short circuit, either, when it uses as a lead for electrodes. Therefore, it becomes 
unnecessary [ the special processing for preventing a short circuit ]. 

[0018] 

[Embodiment of the Invention]Hereafter, the electrode catheter concerning this invention is explained in detail 
based on the embodiment shown in a drawing. The electrode catheter concerning this embodiment shown in 
drawing 1 - 8 is an electrode catheter used for the cautery therapy of the Kent’s bundle of the heart, etc., for 
example. 

[0019]As shown in drawing 6 , the electrode catheter 2 concerning this embodiment has the grasping part 4 
provided in the proximal edge of the catheter, and the tube shape catheter body 6 joined to this grasping part 4. 
The catheter body 6 has the 1st tube 8 formed in the distal end side, and the 2nd tube 10 linked to the proximal 
edge of this 1 st tube 8. 

[0020]These tubes 8 and 10 are 1 mm - 3 mm in outer diameters preferably 0.3 mm - 5 mm. 

An inside diameter is 0.8-2.8 mm preferably 0.1 mm - 4.8 mm. 

As the raw material, flexible resin of anti-thrombus nature is preferred, and it is preferred to comprise 
polyurethane, polyamide, polyvinyl chloride, etc. 




[0021]As for the 2nd tube 10 by the side of a proximal edge, as compared with the 1st tube 8 by the side of a 
distal end, it is preferred that they are high hardness or high rigidity, for example, the hardness of the 1st tube 8 
— shore hardness — 10D-55D, and the case where it is preferably referred to as 25D-45D — the hardness of 
the 2nd tube 10 — 50D-90D — they are 55D-75D preferably. Rigidity of the 2nd tube 10 by the side of a 
proximal edge may be made high, and a coiled member may be arranged inside the 2nd tube 10 so that torsion, 
bending, etc. unnecessary for the 2nd tube 10 by the side of a proximal edge at the time of crookedness of the 
1st tube 8 may not arise. 

[0022]As shown in drawing 1 . the armored tube reinforced with the braid object constitutes the 2nd tube 10 
from this embodiment. A braid object comprises the warp prolonged in shaft orientations, and the weft 35 
prolonged in a hoop direction, and is built in the tube wall of the 2nd tube. According to this embodiment, in 
order to constitute the warp prolonged in the shaft orientations of the braid objects from a conductive fiber or 
thread and to use several [ of warp ] as the lead 34a for electrodes, and 34b — , it arranges so that it may extend 
from the distal end of a catheter body to the exterior of a proximal edge. 

[0023]As the conductive fiber or thread which can be used in this embodiment, copper, stainless steel, silver, 
platinum, tungsten, a silver alloy, etc. can be illustrated, and the fiber diameter or yarn diameter is determined 
that the low resistance below a request is obtained. Although a conductive fiber or thread may be sufficient as 
the weft 35 of the braid object built in the 2nd tube 10 that comprises a tube for reinforcement like warp, it may 
be insulating textiles or thread. When it constitutes the weft 35 from a conductive fiber or thread, it is preferred 
to be knit so that between conductive warp may not connect too hastily. It may constitute so that pre-insulation 
of the periphery of the conductive fiber which constitutes warp or the weft, or thread may be carried out. 
[0024]The 1st tube 8 by the side of a distal end consists of construction material which was excellent in 
flexibility as compared with the 2nd tube 10 in order to make the 1st tube 8 crooked according to a request so 
that it may mention later. Although the shaft-orientations length in particular of the 1st tube 8 that is a crooked 
part is not limited, its about 30-100 mm is preferred. 

[0025]As shown in drawing 1 . it has equipped with the maximum distal end electrode 12 at the tip of the 1st tube 
8 by the side of a distal end. As shown in drawing 1 and 6, the shaft-orientations prescribed interval is equipped 
with the annular electrodes 14, 16, and 18 for outer walls at the proximal edge side of the maximum distal end 
electrode 12. As for these electrodes 12, 14, 16, and 18, it is preferred that it is the construction material which 
is not corroded within the abdominal cavity, and these alloys, such as platinum, iridium, a rhenium, and gold, and 
stainless steel are used preferably. 

[0026]The maximum distal end electrode 12 is bullet shape as shown in drawing 3 . 

A tip has the shape of a hemispherical surface, the inside has become in midair, and the heights 13 by which a 
whorl projected part or a bellows projection was formed in the back end side periphery are formed. 

The heights 13 are inserted in a lumen from the distal end of the 1st tube 8 shown in drawing 1 . and the 
maximum distal end electrode 12 is Joined to the distal end of the 1st tube 8 by the adhesives 17 or thermo 
compression bonding. As the adhesives 17, adhesives excellent in heat resistance are used preferably, for 
example, an epoxy adhesive, cyanoacrylate adhesives, urethane application, etc. are used. The outer diameter of 
this maximum distal end electrode 12 is the same in the outer diameter of the 1st tube 8, and abbreviation. This 
maximum distal end electrode 12 is used as an electrode for cautery. 

[0027]It was equipped with the electrodes 14, 16, and 18 for outer walls in order to mainly measure voltage in its 
mind, and they have constituted annular shape. As shown in drawing 2 , two or more circular sulci 1 7 are formed 
in shaft orientations at the periphery of the 1st tube 8, and each of those slots 17 are equipped with each 
electrodes 14, 16, and 18 for outer walls. The circular sulcus 17 is formed, for example of cutting or 
thermoforming. 

[0028]In order to do easy the work which equips the circular sulcus of the 1st tube 8 with the electrodes 14, 16, 
and 18 for outer walls, a part of hoop direction of the electrode for outer walls may cut and lack. The annular 
electrodes 14, 16, and 18 for these outer walls may be divided into 2 or more in the hoop direction. The 

shaft-orientations length of the electrodes 14, 16, and 18 for these outer walls is 1-10 mm. 

The diameter direction thickness is 0.05-0.2 mm, and it is preferred to provide the one to 20 number in shaft 
orientations in the pitch of 0.5-30 mm. 

the outer diameter of the electrodes 14, 16, and 18 for these outer walls — the outer diameter of the catheter 
body 6 — it is the same (a level difference does not arise — as) — carrying out is preferred. It is preferred to 
fill up the Joint (level difference) portion of the electrodes 14, 16, and 18 for outer walls and the catheter body 6 
with the resin 30 for Joints, and to lose a level difference. The thing same as the resin 30 for Joints as the resin 
38 for covering mentioned later is used, and a thing usable as adhesives is preferred. 

[0029]As shown in drawing 1 and 3, the end of the lead 34a for electrodes is electrically connected inside the 
heights 13 of the maximum distal end electrode 12, and the terminal area 36a consists of these embodiments. 
The circumference of this terminal area 36a is covered with the resin 38 for covering. As shown in drawing 2 and 
4, the end of another lead 34b for electrodes is electrically connected inside the electrode 14 for outer walls. 




and the terminal area 36b is constituted. The circumference of this terminal area 36b is covered with the resin 
38 for covering. The same may be said of the other electrodes 16 and 18 for outer walls. 

[0030]ln order to connect an each leads [ for electrodes / 34a, 34b, 34c, and 34d ] end inside these electrodes 
12, 14, 16, and 18, methods, such as soldering or welding, are employable, specifically contacting the connection 
destination end of the lead 34a to the electrode 12 — soldering — or flame welding is carried out. It is the same 
also about other electrodes. Thereby, connection resilience improves. As solder, the alloy of tin-silver is 
preferred. Compared with the alloy containing lead, cadmium, etc., it is because biocompatibility is high. 

[0031 ]As the resin 38 for covering, any may be sufficient as urethane resin, an epoxy resin, an acrylic resin, etc. 
A desirable thing usable also as adhesives as resin is good. As adhesives, an epoxy adhesive, an acrylic adhesive, 
urethane application, cyanoacrylate adhesive, etc. can be illustrated. The filling body products of this resin 38 
are the terminal area 36a and the volume which covers 36b — thoroughly. 

Q 

It is 1-1 8cm preferably. 

[0032]The lead 34a for electrodes and 34b — constitute at least some warp of the braid object for reinforcement 
from the 2nd tube 10 that is an armored tube, as shown in drawing 1 . 

It is embedded at the tube wall of the tube 10, and has formed. 

If another word is carried out, some braid objects currently embedded at the tube wall of the 2nd tube 10 that is 
an armored tube are extended from the distal end of the catheter body 6 to the proximal edge exterior, and they 
are used as the lead 34a for electrodes, and 34b — . It is the lead 34a for electrodes, and the connection 
structure of 34b — which mentioned the distal end above, and has connected with each electrodes 12, 14, 16, 
and 18, and those proximal edges jump out of the proximal edge of the catheter body 6, and are connectable to 
the external terminal. As shown in drawing 6 , when the proximal edge of the catheter body 6 is equipped with the 
grasping part 4, the thing of a proximal edge of the lead 34a for electrodes and 34b — exposed to the exterior 
from the grasping part 4 is preferred. Leads 34a and 34b for electrodes — A proximal edge may be connected to 
an external terminal inside the grasping part 4. 

[0033]Next, an example of the manufacturing method of the catheter body 6 of the electrode catheter 2 
concerning this embodiment is explained. As shown in drawing 5 (A), the inner tube 6a is prepared first. The 
inner tube 6a comprises synthetic resins, such as polyurethane, polyamide, and a fluoro-resin, for example, an 
outer diameter is 0.8-2.2 mm, and an inside diameter is 0.6-2.1 mm. The shaft-orientations length is equivalent 
to the shaft-orientations length of the catheter body 6. 

[0034]Next, as shown in drawing 5 (B), the lead 34a for electrodes prolonged in shaft orientations and the 
conductive warp used as 34b — are arranged on the periphery of the inner tube 6a, and in the portion used as an 
armored tube, it knits on it with the weft 35, and a lump braid object is formed in it. A distal end (the terminal 
area 36a, 36b — ) is extended to the position of the lead 34a for electrodes which comprises conductive warp, 
and 34b — to which each electrode is attached, those proximal edges extend so that it may jump out of the 
proximal edge of the inner tube 6a, and those proximal edges are equipped with the contact button 37a and 37b- 

[0035]Next, the portion equipped with the braid object in the inner tube 6a as shown in drawing 5 (C), A 
periphery with the portion equipped with the lead 34a for electrodes prolonged in shaft orientations and 34b — is 
covered with the common outer tube 6b, and the 1 st tube 8 and the 2nd tube 1 0 which constitute the catheter 
body 6 concerning this embodiment are obtained. The outer tube 6b comprises polyurethane, polyamide, a 
fluoro-resin, etc., for example, and is fabricated by a dipping method or extrusion molding. 

[0036]next, it is shown in drawing 6 — as — the distal end of the catheter body 6 — winding — the mechanism 
for making it movable is explained. Although omitted in drawing 1 . the inside of the 1st tube 8 formed in the 
distal end of the catheter body 6 is equipped with the elastic plate 40 shown in drawing 7 along with the 
longitudinal direction. This elastic plate 40 comprises a resin board etc. which have spring steel material and 
elasticity, for example, and it has adhered to the maximum distal end electrode 12 via the fixture 44 from which 
that distal end was insulated. The fixture 44 may be fabricated by the electrode 12 and one. The proximal edge 
of the elastic plate 40 is near [ boundary part 1 1 ] the 1st tube 8 and the 2nd tube 10 which are shown in 
drawing 6 . and is fixed to the 2nd tube 10. When the coil member is arranged in the 2nd tube 10, the proximal 
edge of the elastic plate 40 may be joined to the distal end of the coil member. Or the stopper member of ring 
shape may be arranged and the proximal edge of the elastic plate 40 may be made to join or contact this stopper 
member in about 1 1 terminal area. 

[0037]As shown in drawing 7. the elastic piece 40 is built over the wire 42 for operation along with the 
longitudinal direction, and the distal end of the wire 42 for operation is joined to the fixture 44. It may join to the 
distal end of the elastic piece 40 directly, and the distal end of this wire 42 for operation may be joined to the 
electrode 12. This wire 42 has inserted in the inside of the covering tube 46. This wire 42 passes along the inside 
of the lumen of the catheter body 6 shown in drawing 6 . and that proximal edge is fixed to the top object 
provided in the inside of the grasping part 4 enabling free axial movement. This top object moves to shaft 




orientations by rotating the ring shape handle 20 which is shown in drawing 6 and which can be rotated. That is, 
a top object can move to shaft orientations, the wire 42 for operation can be pulled to the shaft-orientations 
proximal edge side, and a real line position can be made to carry out winding movement of the elastic plate 40 by 
rotating the handle 20 from the two-dot chain line position shown in drawing 7 . If an opposite direction is made 
to rotate the handle 20, the elastic piece 40 will perform winding movement contrary to the above. 

[0038]As a means for changing the rotation of the handle 20 to the shaft movement of a top object, screwing 
combination etc. are employable. Rotation of the handle 20 shown in drawing 6 can perform winding movement of 
the elastic piece 40 from the two-dot chain line position shown in drawing 6 t o a real line position, and a 
screwing release means can also perform movement from a real line position to a dotted-line position. That is, 
the grasping part 4 may be equipped with the button for canceling screwing with the handle 20 and a top object, 
and returning a top object to the original position, etc. 

[0039]The optional position between a graphic display top two-dot chain line position and a real line position can 
be made to carry out winding movement of the 1 st tube 8 by the side of the distal end of the catheter body 6 
which can control winding movement of the elastic piece 40 by moving the wire 42 to shaft orientations, and is 
shown in drawing 7 as a result, as shown in drawing 7 . Thereby, the electrode 12 can be made to tend toward 
the position of an arbitrary direction in a patient's body. 

[0040]Next, the example of a therapy using the electrode catheter concerning this embodiment is shown. As 
shown in drawing 8 . the catheter body of the electrode catheter 2 is inserted so that through and its distal end 
may reach to the left ventricle 85 of the heart 81 to the femoral artery 93. In that case, operate the handle 20 
shown in drawing 6 located in the outside-of-the-body side, it is made to tend toward the position of a request 
of the distal end of the catheter body 6, and the electrode 12 is brought close to Kent's bundle 92. And the high 
frequency current is energized with the high frequency generator 97 between the electrode 12 and the counter 
electrode plate 96 located in a patient’s back. Although energizing conditions in particular are not limited, they 
are about 300-750 kHz and about output 5-50W, for example. 

[0041 ]The coagulation necrosis of the field (a depth of 5 mm and 10 mm in width) containing the Kent’s bundle 
which is the arrhythmic cause in this way can be cauterized and carried out. the inside of drawing 8 and the 
numerals 82 — a right atrium and 83 — and 87 show sino atrial ****, 88 shows atrioventricular ****, 

and, as for the left atrium and 86, a right ventricle and 84 show a nerve 89, 90, and 91. 

[0042]In the electrode catheter 2 concerning this embodiment, the leads 34a, 34b, 34c, and 34d for electrodes 
connected to each electrodes 12, 14, 16, and 18 are embedded at the tube wall of the tubes 8 and 10 which 
constitute the catheter body 6. For this reason, in order to make two or more leads for electrodes insert in, it 
becomes unnecessary to secure the inside diameter of the lumen of the tubes 8 and 10 greatly, the outer 
diameter of the electrode catheter 2 can be made small, and a patient’s burden is eased. The work which inserts 
two or more leads for electrodes by an insulating state into the lumen of the tubes 8 and 10 becomes 
unnecessary, and the assembly of the electrode catheter 2 becomes easy. At this embodiment, since it is 
considered as the lead for electrodes using the part of the conductive fiber for reinforcement needed in the 2nd 
tube 10 that comprises an armored tube, or the thread, it becomes without newly preparing the lead for 
electrodes, and the assembly nature of an electrode catheter improves also at this point. 

[0043]According to this embodiment, an insulation is secured with the insulating resin of each lead 34a for 
electrodes, and 34b — which constitutes the 1st tube 8 and the 2nd tube 10. Therefore, it becomes unnecessary 
[ the special processing for preventing a short circuit ]. As shown in drawing 1 - 4, the lead 34a for electrodes 
and the terminal area 36 of 34b — which an end electrically connects are formed inside the electrodes 1 2 and 
14, and the resin 38 for covering has covered the circumference of this terminal area 36 in this embodiment. For 
this reason, it is lost that body fluid trespasses upon the terminal area of the dissimilar metal which are the 
terminal areas 36a and 36b of the lead 34 and the electrodes 12 and 14, and forming a cell in that portion is lost. 
As a result, when sending the high frequency current through an electrode and cauterizing the affected part 
using this electrode catheter, the connection section of an electrode and a lead is low resistance, and the 
affected part can be cauterized efficiently. 

[0044]this invention is not limited to the embodiment mentioned above, within the limits of this invention, can be 
boiled variously and can be changed. For example, although the embodiment mentioned above is the example 
which formed in an electrode catheter and one a means to carry out winding movement of the distal end side of 
an electrode catheter, this invention is not limited to this embodiment. In this invention, the inside of an 
electrode catheter is used as the cave in shaft orientations, another catheter for operation can be inserted into 
this cave, and winding moving operation of the distal end of an electrode catheter can also be carried out by this 
catheter for operation. 

[0045]Although a means to have a ring shape handle shown in drawing 6 was used in the above-mentioned 
embodiment as a control means for carrying out winding movement of the distal end side of an electrode 
catheter, this invention is not limited to these control means, but can use a lever shape control means or other 



means. 




[0046]Although the cautery therapy was performed in the embodiment mentioned above using the electrode 
catheter concerning this invention, it may use for the use which detects biopotentials, such as electrocardio, 
using the electrode of an electrode catheter as the other use. In that case, the lead for electrodes turns into a 
signal wire for transmitting the biopotential produced in the electrode to the exterior. Also in this embodiment, 
without doing so the same operation as said embodiment, and forming a cell in that portion, since the terminal 
area of the lead for electrodes and an electrode is covered by resin, noise decreases and biopotential can be 
detected more correctly. 

[0047] 

[Effect of the Invention]As explained above, according to this invention, the outer diameter of an electrode 
catheter can be made small and a patient's burden is eased. The work which inserts two or more leads for 
electrodes by an insulating state into the lumen of a tube becomes unnecessary, and the assembly of an 
electrode catheter becomes easy. In this invention, an insulation of each lead for electrodes is secured with the 
insulating resin which constitutes a tube. 

[0048]In this invention, in constituting the lead for electrodes from some of conductive fibers for reinforcement 
currently embedded at the tube wall of the armored tube which constitutes at least some catheter bodies, or 
thread (what is prolonged in shaft orientations). It becomes unnecessary to newly prepare the lead for 
electrodes, and the assembly of an electrode catheter becomes still easier. Since it is insulated with the polymer 
resin which constitutes an armored tube, this conductive fiber for reinforcement or thread does not have fear of 
an electric short circuit, either, when it uses as a lead for electrodes. Therefore, it becomes unnecessary [ the 
special processing for preventing a short circuit ]. 



[Translation done.] 




♦ NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. 



TECHNICAL HELD 



[Field of the Invention]This invention relates to an electrode catheter. 



[Translation done.] 
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PRIOR ART 



[Description of the Prior Art]An electrode catheter is used in order to measure a living body's potential (for 
example, electrocardio [tens of mV]), or in order to send the high frequency electrical and electric equipment 
through the living body affected part and to cauterize the affected part (ablation). 
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EFFECT OF THE INVENTION 



[Effect of the Invention]As explained above, according to this invention, the outer diameter of an electrode 
catheter can be made small and a patient's burden is eased. The work which inserts two or more leads for 
electrodes by an insulating state into the lumen of a tube becomes unnecessary, and the assembly of an 
electrode catheter becomes easy. In this invention, an insulation of each lead for electrodes is secured with the 
insulating resin which constitutes a tube. 

[0048]In this invention, in constituting the lead for electrodes from some of conductive fibers for reinforcement 
currently embedded at the tube wall of the armored tube which constitutes at least some catheter bodies, or 
thread (what is prolonged in shaft orientations). It becomes unnecessary to newly prepare the lead for 
electrodes, and the assembly of an electrode catheter becomes still easier. Since it is insulated with the polymer 
resin which constitutes an armored tube, this conductive fiber for reinforcement or thread does not have fear of 
an electric short circuit, either, when it uses as a lead for electrodes. Therefore, it becomes unnecessary [ the 
special processing for preventing a short circuit ]. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention]Since a living body lumen (it is also hereafter called the abdominal 
cavity) is very thin, it is necessary to also make the outer diameter of an electrode catheter thin according to 
the inside diameter of the abdominal cavity. On the other hand, since an electrode catheter is stuffed into the 
affected part through the abdominal cavity from the outside of the body, it is required that torque transmission 
characteristics should be high. 

[0004]Since the lead for electrodes has inserted the inside of a tube lumen in it in order to make the electrical 
and electric equipment lead in the electrode of an electrode catheter to the exterior from the outside, there is a 
limit in making thin the outer diameter of the electrode catheter which comprises a tube. It is for securing 
sufficient tube lumen to insert in two or more leads for electrodes. 

[0005]Since two or more leads for electrodes needed to be inserted by the insulating state into the tube lumen, 
the assembly of the electrode catheter was complicated. This invention is made in view of such the actual 
condition, makes the outer diameter of an electrode catheter thin, eases a patient’s burden, and aims to let an 
assembly provide an easy electrode catheter. 
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MEANS 



[Means for Solving the Problem]To achieve the above objects, an electrode catheter concerning this invention, 

A lead for electrodes which is the electrode catheter with which it was equipped with two or more electrodes 
near a distal end of a catheter inserted into the abdominal cavity and the distal end, and is connected to said 
each electrode is embedded at a tube wall of a tube which constitutes a catheter body. 

[0007]An electrode catheter concerning this invention more specifically. Consist of a lead for an electrode and 
electrodes, a catheter body, and a grasping part, and a catheter body has a lumen which opens from a distal end 
to a proximal edge for free passage, A grasping part is provided in a proximal end part of this catheter body, and 
two or more electrodes are provided in a distal end of a catheter body, and a catheter body outer wall of a distal 
end, An electrode provided in a distal end makes bullet shape, and an electrode provided in a catheter body 
outer wall is making annular shape, A lead for electrodes was embedded in a tube wall of a tube which 
constitutes a catheter body, and is inserted in from a tube distal end to a proximal edge, one end is electrically 
connected with an electrode, and the other end is developing on the outside of a grasping part. 

[0008]In this invention, although a lead for electrodes in particular is not limited but should just be a conductive 
thing, it is preferred that they are covered wire, such as an enamel covered conductor. Although a lead for 
electrodes single about each electrode is usually connected, in order to lower resistance, two or more leads for 
electrodes may be connected about each electrode. 

[0009]As for a lead for electrodes, in this invention, it is desirable to comprise some of conductive fibers for 
reinforcement currently embedded at a tube wall of an armored tube which constitutes at least some catheter 
bodies, or thread still more preferably. That is, when some of conductive fibers for reinforcement or thread 
develops even from a distal end to a proximal edge within a tube wall of a tube which constitutes a catheter 
body, it is preferred that a lead for electrodes is constituted. As a conductive fiber for reinforcement, or thread, 
especially if it has conductivity, it will not be limited, but it is preferred that it is a metal fiber, a wire, or a 
metallic thread insulated with polymer resin. However, even if it uses a naked metal fiber or thread as a 
conductive fiber for reinforcement, or thread, since it is insulated with resin of a tube wall, a knit lump does not 
cause an electric short circuit. 

[OOlOjIn this invention, temperature sensors, such as a thermo couple which measures temperature of an 
electrode, can be formed, and it can also constitute so that a lead for the temperature sensor may also be 
embedded at a tube wall. In this invention, although construction material in particular of an electrode is not 
limited, it is preferred that it is the construction material which is not corroded within the abdominal cavity, and 
these alloys, such as platinum, iridium, a rhenium, and gold, and stainless steel are used preferably. 

[001 IjAlthough shape in particular of an electrode is not limited, either, as for the maximum distal end electrode 
attached to a distal end of a catheter, it is preferred that it is bullet shape in the air, and shape, such as dome 
shape, mushroom shape, and cylindrical shape, can be used for it. An annular thing of an electrode for outer 
walls with which a periphery of a catheter body is equipped near the maximum distal end electrode is preferred, 
thickness of an electrode — 0.05-0.2 mm and its shaft-orientations length — 1-10 mm and an outer diameter of 
those — an outer diameter of a catheter body — it is the same (a level difference does not arise — as) — 
carrying out is preferred and it is usually 1-3 mm. It is preferred to fill up a joint (level difference) portion of an 
electrode for outer walls and a catheter body with resin, and to lose a level difference. 

[0012]In this invention, methods, such as soldering or welding, are employable as a method for electrically 
connecting an end of a lead for electrodes inside an electrode. A connection destination end of a lead is 
contacted to an electrode, and, specifically, connection resilience improves soldering or by carrying out flame 
welding. As solder, an alloy of tin-silver is preferred. Compared with an alloy containing lead, cadmium, etc., it is 
because biocompatibility is high. 

[0013]In this invention, it is preferred to cover the circumference of a terminal area of an electrode and a lead. 
Especially as this resin, although not limited, any may be sufficient as urethane resin, an epoxy resin, an acrylic 
resin, etc. A desirable thing usable also as adhesives as resin is good. As adhesives, an epoxy adhesive, an 
acrylic adhesive, urethane application, cyanoacrylate adhesive, etc. can be illustrated. 

[0014]In this invention, especially as a tube which constitutes a catheter body, it may not be limited but a tube 




reinforced with rigid grant objects, such as a wire braid or a coil tube, may be used like the usual catheter. In this 
invention, a part of conductive wire line which carries out the distraction can be used for shaft orientations of 
the wire braids embedded at reinforcement as a lead for electrodes. 

[001 5]Especially as a grasping part provided in a proximal edge of an electrode catheter concerning this 
invention, it is not limited but a grasping part which an outer diameter can be made easy to have by hand greatly 
rather than a catheter body may be used like the usual catheter. A use in particular of an electrode catheter 
concerning this invention is not limited, but can be used for a therapy which uses and heats an electrode in 
addition to cautery of an organization which should cautery-treat [ of Kent’s bundle of the heart ] and should 
remove, or cautery, or a use which measures a living body’s potential using an electrode. 
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OPERATION 



[Functionjin the electrode catheter concerning this invention, the lead for electrodes connected to each 
electrode is embedded at the tube wall of the tube which constitutes a catheter body. For this reason, in order 
to make two or more leads for electrodes insert in, it becomes unnecessary to secure the inside diameter of the 
lumen of a tube greatly, the outer diameter of an electrode catheter can be made small, and a patient’s burden is 
eased. The work which inserts two or more leads for electrodes by an insulating state into the lumen of a tube 
becomes unnecessary, and the assembly of an electrode catheter becomes easy. 

[0017]In this invention, an insulation of each lead for electrodes is secured with the insulating resin which 
constitutes a tube. In this invention, in constituting the lead for electrodes from some of conductive fibers for 
reinforcement currently embedded at the tube wall of the armored tube which constitutes at least some 
catheter bodies, or thread (what is prolonged in shaft orientations), It becomes unnecessary to newly prepare 
the lead for electrodes, and the assembly of an electrode catheter becomes still easier. Since it is insulated with 
the polymer resin which constitutes an armored tube, this conductive fiber for reinforcement or thread does not 
have fear of an electric short circuit, either, when it uses as a lead for electrodes. Therefore, it becomes 
unnecessary [ the special processing for preventing a short circuit ]. 

[0018] 

[Embodiment of the Invention] Hereafter, the electrode catheter concerning this invention is explained in detail 
based on the embodiment shown in a drawing. The electrode catheter concerning this embodiment shown in 
drawing 1 - 8 is an electrode catheter used for the cautery therapy of the Kent’s bundle of the heart, etc., for 
example. 

[0019]As shown in drawing 6 . the electrode catheter 2 concerning this embodiment has the grasping part 4 
provided in the proximal edge of the catheter, and the tube shape catheter body 6 Joined to this grasping part 4. 
The catheter body 6 has the 1st tube 8 formed in the distal end side, and the 2nd tube 10 linked to the proximal 
edge of this 1 st tube 8. 

[0020]These tubes 8 and 10 are 1 mm - 3 mm in outer diameters preferably 0.3 mm - 5 mm. 

An inside diameter is 0.8-2.8 mm preferably 0.1 mm - 4.8 mm. 

As the raw material, flexible resin of anti-thrombus nature is preferred, and it is preferred to comprise 
polyurethane, polyamide, polyvinyl chloride, etc. 

[0021 ]As for the 2nd tube 10 by the side of a proximal edge, as compared with the 1st tube 8 by the side of a 
distal end, it is preferred that they are high hardness or high rigidity, for example, the hardness of the 1 st tube 8 
— shore hardness — 10D-55D, and the case where it is preferably referred to as 25D-45D — the hardness of 
the 2nd tube 10 — 50D-90D — they are 55D-75D preferably. Rigidity of the 2nd tube 10 by the side of a 
proximal edge may be made high, and a coiled member may be arranged inside the 2nd tube 10 so that torsion, 
bending, etc. unnecessary for the 2nd tube 10 by the side of a proximal edge at the time of crookedness of the 
1st tube 8 may not arise. 

[0022]As shown in drawing 1 . the armored tube reinforced with the braid object constitutes the 2nd tube 10 
from this embodiment. A braid object comprises the warp prolonged in shaft orientations, and the weft 35 
prolonged in a hoop direction, and is built in the tube wall of the 2nd tube. According to this embodiment, in 
order to constitute the warp prolonged in the shaft orientations of the braid objects from a conductive fiber or 
thread and to use several [ of warp ] as the lead 34a for electrodes, and 34b — , it arranges so that it may extend 
from the distal end of a catheter body to the exterior of a proximal edge. 

[0023]As the conductive fiber or thread which can be used in this embodiment, copper, stainless steel, silver, 
platinum, tungsten, a silver alloy, etc. can be illustrated, and the fiber diameter or yarn diameter is determined 
that the low resistance below a request is obtained. Although a conductive fiber or thread may be sufficient as 
the weft 35 of the braid object built in the 2nd tube 10 that comprises a tube for reinforcement like warp, it may 
be insulating textiles or thread. When it constitutes the weft 35 from a conductive fiber or thread, it is preferred 
to be knit so that between conductive warp may not connect too hastily. It may constitute so that pre-insulation 
of the periphery of the conductive fiber which constitutes warp or the weft, or thread may be carried out. 
[0024]The 1st tube 8 by the side of a distal end consists of construction material which was excellent in 




flexibility as compared with the 2nd tube 10 in order to make the 1st tube 8 crooked according to a request so 
that it may mention later. Although the shaft-orientations length in particular of the 1st tube 8 that is a crooked 
part is not limited, its about 30-100 mm is preferred. 

[0025]As shown in drawing 1 . it has equipped with the maximum distal end electrode 12 at the tip of the 1st tube 
8 by the side of a distal end. As shown in drawing 1 and 6, the shaft-orientations prescribed interval is equipped 
with the annular electrodes 14, 16, and 18 for outer walls at the proximal edge side of the maximum distal end 
electrode 12. As for these electrodes 12, 14, 16, and 18, it is preferred that it is the construction material which 
is not corroded within the abdominal cavity, and these alloys, such as platinum, iridium, a rhenium, and gold, and 
stainless steel are used preferably. 

[0026]The maximum distal end electrode 12 is bullet shape as shown in drawing 3 . 

A tip has the shape of a hemispherical surface, the inside has become in midair, and the heights 13 by which a 
whorl projected part or a bellows projection was formed in the back end side periphery are formed. 

The heights 13 are inserted in a lumen from the distal end of the 1st tube 8 shown in drawing 1 , and the 
maximum distal end electrode 12 is Joined to the distal end of the 1st tube 8 by the adhesives 17 or thermo 
compression bonding. As the adhesives 1 7, adhesives excellent in heat resistance are used preferably, for 
example, an epoxy adhesive, cyanoacrylate adhesives, urethane application, etc. are used. The outer diameter of 
this maximum distal end electrode 12 is the same in the outer diameter of the 1st tube 8, and abbreviation. This 
maximum distal end electrode 12 is used as an electrode for cautery. 

[0027]lt was equipped with the electrodes 14, 16, and 18 for outer walls in order to mainly measure voltage in its 
mind, and they have constituted annular shape. As shown in drawing 2 , two or more circular sulci 17 are formed 
in shaft orientations at the periphery of the 1st tube 8, and each of those slots 1 7 are equipped with each 
electrodes 14, 16, and 18 for outer walls. The circular sulcus 17 is formed, for example of cutting or 
thermoforming. 

[0028]ln order to do easy the work which equips the circular sulcus of the 1st tube 8 with the electrodes 14, 16, 
and 18 for outer walls, a part of hoop direction of the electrode for outer walls may cut and lack. The annular 
electrodes 14, 16, and 18 for these outer walls may be divided into 2 or more ***+s in the hoop direction. The 
shaft-orientations length of the electrodes 14, 16, and 18 for these outer walls is 1-10 mm. 

The diameter direction thickness is 0.05-0.2 mm, and it is preferred to provide the one to 20 number in shaft 
orientations in the pitch of 0.5-30 mm. 

the outer diameter of the electrodes 14, 16, and 18 for these outer walls — the outer diameter of the catheter 
body 6 — it is the same (a level difference does not arise — as) — carrying out is preferred. It is preferred to 
fill up the Joint (level difference) portion of the electrodes 14, 16, and 18 for outer walls and the catheter body 6 
with the resin 30 for Joints, and to lose a level difference. The thing same as the resin 30 for Joints as the resin 
38 for covering mentioned later is used, and a thing usable as adhesives is preferred. 

[0029]As shown in drawing 1 and 3, the end of the lead 34a for electrodes is electrically connected inside the 
heights 13 of the maximum distal end electrode 12, and the terminal area 36a consists of these embodiments. 
The circumference of this terminal area 36a is covered with the resin 38 for covering. As shown in drawing 2 and 
4, the end of another lead 34b for electrodes is electrically connected inside the electrode 14 for outer walls, 
and the terminal area 36b is constituted. The circumference of this terminal area 36b is covered with the resin 
38 for covering. The same may be said of the other electrodes 16 and 18 for outer walls. 

[0030]In order to connect an each leads [ for electrodes / 34a, 34b, 34c, and 34d ] end inside these electrodes 
12, 14, 16, and 18, methods, such as soldering or welding, are employable, specifically contacting the connection 
destination end of the lead 34a to the electrode 12 — soldering — or flame welding is carried out. It is the same 
also about other electrodes. Thereby, connection resilience improves. As solder, the alloy of tin-silver is 
preferred. Compared with the alloy containing lead, cadmium, etc., it is because biocompatibility is high. 

[0031 ]As the resin 38 for covering, any may be sufficient as urethane resin, an epoxy resin, an acrylic resin, etc. 
A desirable thing usable also as adhesives as resin is good. As adhesives, an epoxy adhesive, an acrylic adhesive, 
urethane application, cyanoacrylate adhesive, etc. can be illustrated. The filling body products of this resin 38 
are the terminal area 36a and the volume which covers 36b — thoroughly. 

o 

It is 1-1 8cm preferably. 

[0032]The lead 34a for electrodes and 34b — constitute at least some warp of the braid object for reinforcement 
from the 2nd tube 10 that is an armored tube, as shown in drawing 1 . 

It is embedded at the tube wall of the tube 10, and has formed. 

If another word is carried out, some braid objects currently embedded at the tube wall of the 2nd tube 10 that is 
an armored tube are extended from the distal end of the catheter body 6 to the proximal edge exterior, and they 
are used as the lead 34a for electrodes, and 34b — . It is the lead 34a for electrodes, and the connection 
structure of 34b — which mentioned the distal end above, and has connected with each electrodes 12, 14, 16, 
and 18, and those proximal edges Jump out of the proximal edge of the catheter body 6, and are connectable to 




the external terminal. As shown in drawing 6 . when the proximal edge of the catheter body 6 is equipped with the 
grasping part 4, the thing of a proximal edge of the lead 34a for electrodes and 34b — exposed to the exterior 
from the grasping part 4 is preferred. Leads 34a and 34b for electrodes — A proximal edge may be connected to 
an external terminal inside the grasping part 4. 

[0033]Next, an example of the manufacturing method of the catheter body 6 of the electrode catheter 2 
concerning this embodiment is explained. As shown in drawing 5 (A), the inner tube 6a is prepared first. The 
inner tube 6a comprises synthetic resins, such as polyurethane, polyamide, and a fluoro-resin, for example, an 
outer diameter is 0.8-2. 2 mm, and an inside diameter is 0.6-2. 1 mm. The shaft-orientations length is equivalent 
to the shaft-orientations length of the catheter body 6. 

[0034]Next, as shown in drawing 5 (B), the lead 34a for electrodes prolonged in shaft orientations and the 
conductive warp used as 34b — are arranged on the periphery of the inner tube 6a, and in the portion used as an 
armored tube, it knits on it with the weft 35, and a lump braid object is formed in it. A distal end (the terminal 
area 36a, 36b — ) is extended to the position of the lead 34a for electrodes which comprises conductive warp, 
and 34b — to which each electrode is attached, those proximal edges extend so that it may Jump out of the 
proximal edge of the inner tube 6a, and those proximal edges are equipped with the contact button 37a and 37b- 

[0035]Next, the portion equipped with the braid object in the inner tube 6a as shown in drawing 5 (C), A 
periphery with the portion equipped with the lead 34a for electrodes prolonged in shaft orientations and 34b — is 
covered with the common outer tube 6b, and the 1st tube 8 and the 2nd tube 10 which constitute the catheter 
body 6 concerning this embodiment are obtained. The outer tube 6b comprises polyurethane, polyamide, a 
fluoro-resin, etc., for example, and is fabricated by a dipping method or extrusion molding. 

[0036]next, it is shown in drawing 6 — as — the distal end of the catheter body 6 — winding — the mechanism 
for making it movable is explained. Although omitted in drawing 1 , the inside of the 1st tube 8 formed in the 
distal end of the catheter body 6 is equipped with the elastic plate 40 shown in drawing 7 along with the 
longitudinal direction. This elastic plate 40 comprises a resin board etc. which have spring steel material and 
elasticity, for example, and it has adhered to the maximum distal end electrode 12 via the fixture 44 from which 
that distal end was insulated. The fixture 44 may be fabricated by the electrode 12 and one. The proximal edge 
of the elastic plate 40 is near [ boundary part 11] the 1st tube 8 and the 2nd tube 10 which are shown in 
drawing 6 . and is fixed to the 2nd tube 10. When the coil member is arranged in the 2nd tube 10, the proximal 
edge of the elastic plate 40 may be Joined to the distal end of the coil member. Or the stopper member of ring 
shape may be arranged and the proximal edge of the elastic plate 40 may be made to Join or contact this stopper 
member in about 1 1 terminal area. 

[0037]As shown in drawing 7 , the elastic piece 40 is built over the wire 42 for operation along with the 
longitudinal direction, and the distal end of the wire 42 for operation is Joined to the fixture 44. It may Join to the 
distal end of the elastic piece 40 directly, and the distal end of this wire 42 for operation may be Joined to the 
electrode 12. This wire 42 has inserted in the inside of the covering tube 46. This wire 42 passes along the inside 
of the lumen of the catheter body 6 shown in drawing 6 . and that proximal edge is fixed to the top object 
provided in the inside of the grasping part 4 enabling free axial movement. This top object moves to shaft 
orientations by rotating the ring shape handle 20 which is shown in drawing 6 and which can be rotated. That is, 
a top object can move to shaft orientations, the wire 42 for operation can be pulled to the shaft-orientations 
proximal edge side, and a real line position can be made to carry out winding movement of the elastic plate 40 by 
rotating the handle 20 from the two-dot chain line position shown in drawing 7 . If an opposite direction is made 
to rotate the handle 20, the elastic piece 40 will perform winding movement contrary to the above. 

[0038]As a means for changing the rotation of the handle 20 to the shaft movement of a top object, screwing 
combination etc. are employable. Rotation of the handle 20 shown in drawing 6 can perform winding movement of 
the elastic piece 40 from the two-dot chain line position shown in drawing 6 t o a real line position, and a 
screwing release means can also perform movement from a real line position to a dotted-line position. That is, 
the grasping part 4 may be equipped with the button for canceling screwing with the handle 20 and a top object, 
and returning a top object to the original position, etc. 

[0039]The optional position between a graphic display top two-dot chain line position and a real line position can 
be made to carry out winding movement of the 1st tube 8 by the side of the distal end of the catheter body 6 
which can control winding movement of the elastic piece 40 by moving the wire 42 to shaft orientations, and is 
shown in drawing 7 as a result, as shown in drawing 7 . Thereby, the electrode 12 can be made to tend toward 
the position of an arbitrary direction in a patient's body. 

[0040]Next, the example of a therapy using the electrode catheter concerning this embodiment is shown. As 
shown in drawing 8 , the catheter body of the electrode catheter 2 is inserted so that through and its distal end 
may reach to the left ventricle 85 of the heart 81 to the femoral artery 93. In that case, operate the handle 20 
shown in drawing 6 located in the outside-of-the-body side, it is made to tend toward the position of a request 
of the distal end of the catheter body 6, and the electrode 12 is brought close to Kent's bundle 92. And the high 




frequency current is energized with the high frequency generator 97 between the electrode 12 and the counter 
electrode plate 96 located in a patient’s back. Although energizing conditions in particular are not limited, they 
are about 300-750 kHz and about output 5-50W, for example. 

[0041]The coagulation necrosis of the field (a depth of 5 mm and 10 mm in width) containing the Kent’s bundle 
which is the arrhythmic cause in this way can be cauterized and carried out. the inside of drawing 8 and the 
numerals 82 — a right atrium and 83 — anj 87 show sino atrial 88 shows atrioventricular 

and, as for the left atrium and 86, a right ventricle and 84 show a nerve 89, 90, and 91. 

[0042]In the electrode catheter 2 concerning this embodiment, the leads 34a, 34b, 34c, and 34d for electrodes 
connected to each electrodes 12, 14, 16, and 18 are embedded at the tube wall of the tubes 8 and 10 which 
constitute the catheter body 6. For this reason, in order to make two or more leads for electrodes insert in, it 
becomes unnecessary to secure the inside diameter of the lumen of the tubes 8 and 10 greatly, the outer 
diameter of the electrode catheter 2 can be made small, and a patient's burden is eased. The work which inserts 
two or more leads for electrodes by an insulating state into the lumen of the tubes 8 and 10 becomes 
unnecessary, and the assembly of the electrode catheter 2 becomes easy. At this embodiment, since it is 
considered as the lead for electrodes using the part of the conductive fiber for reinforcement needed in the 2nd 
tube 10 that comprises an armored tube, or the thread, it becomes without newly preparing the lead for 
electrodes, and the assembly nature of an electrode catheter improves also at this point. 

[0043]According to this embodiment, an insulation is secured with the insulating resin of each lead 34a for 
electrodes, and 34b — which constitutes the 1st tube 8 and the 2nd tube 10. Therefore, it becomes unnecessary 
[ the special processing for preventing a short circuit ]. As shown in drawing 1 - 4, the lead 34a for electrodes 
and the terminal area 36 of 34b — which an end electrically connects are formed inside the electrodes 12 and 
14, and the resin 38 for covering has covered the circumference of this terminal area 36 in this embodiment. For 
this reason, it is lost that body fluid trespasses upon the terminal area of the dissimilar metal which are the 
terminal areas 36a and 36b of the lead 34 and the electrodes 12 and 14, and forming a cell in that portion is lost. 
As a result, when sending the high frequency current through an electrode and cauterizing the affected part 
using this electrode catheter, the connection section of an electrode and a lead is low resistance, and the 
affected part can be cauterized efficiently. 

[0044]this invention is not limited to the embodiment mentioned above, within the limits of this invention, can be 
boiled variously and can be changed. For example, although the embodiment mentioned above is the example 
which formed in an electrode catheter and one a means to carry out winding movement of the distal end side of 
an electrode catheter, this invention is not limited to this embodiment. In this invention, the inside of an 
electrode catheter is used as the cave in shaft orientations, another catheter for operation can be inserted into 
this cave, and winding moving operation of the distal end of an electrode catheter can also be carried out by this 
catheter for operation. 

[0045]Although a means to have a ring shape handle shown in drawing 6 was used in the above-mentioned 
embodiment as a control means for carrying out winding movement of the distal end side of an electrode 
catheter, this invention is not limited to these control means, but can use a lever shape control means or other 
means. 

[0046]Although the cautery therapy was performed in the embodiment mentioned above using the electrode 
catheter concerning this invention, it may use for the use which detects biopotentials, such as electrocardio, 
using the electrode of an electrode catheter as the other use. In that case, the lead for electrodes turns into a 
signal wire for transmitting the biopotential produced in the electrode to the exterior. Also in this embodiment, 
without doing so the same operation as said embodiment, and forming a cell in that portion, since the terminal 
area of the lead for electrodes and an electrode is covered by resin, noise decreases and biopotential can be 
detected more correctly. 

[0047] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing IlDrawing 1 is a partial outline sectional view of the electrode catheter concerning one embodiment of 
this invention. 

[Drawing 2]Drawing 2 is an important section outline sectional view of the electrode for outer walls shown in 
drawing 1 . 

[Drawing 3]Drawing 3 is the back end side perspective view of the maximum distal end electrode with which the 
catheter shown in drawing 1 was equipped. 

[Drawing 4]Drawing 4 is an outline perspective view of the electrode for outer walls shown in drawing 1 . 
[Drawing SlDrawing 5 (A) - (C) is a schematic diagram showing the example of manufacture of a catheter body. 
[Drawing 6]Drawing 6 is an outline perspective view of the electrode catheter concerning one embodiment of 
this invention. 

[Drawing 7]Drawing 7 is an outline perspective view of the elastic plate built in the distal end side of an 
electrode catheter. 

[Drawing 8]Drawing 8 is an explanatory view showing the example of 1 use of an electrode catheter. 

[Description of Notations] 

2 — Electrode catheter 
4 — Grasping part 
6 — Catheter body 
6a — Inner tube 
6b — Outer tube 
8 — The 1 St tube 
10 — The 2nd tube 

12 — The maximum distal end electrode 

14, 16, 18 — Electrode for outer walls 

20 — Ring shape handle 

30 — Resin for joints 

34a, 34b, 34c, 34d — Lead for electrodes 

35 ~ Weft 

36a, 36b, 36c, 36d — Terminal area 
38 — Resin for covering 
40 — Elastic plate 
42 — Wire for operation 
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